ABSTRACT
sion is an almost universal consequence of forest soil disturbance (Gilmour 1977; Hewlett 1979 ; O'Loughlin and others 1980; Rice and Datzman 1981) . The potential productivity loss accompanying soil displacement or erosion in forested ecosystems is poorly understood. For decades soil loss tolerance levels for nonforested agricultural lands have been studied and tolerance levels established, although the soil loss productivity relationship is still not well defined (National Soil Erosion-Soil Productivity Research Planning Committee 1981). Rice and others (1972) point out that soil loss from logging activities rarely occurs uniformly over the logged area and tends to be localized. These authors suggest that much less degradation of site quality is expected than would be the case if erosion were more uniform over the whole surface.
Lateral soil displacement also disrupts biological processes that play an important role in terms of (1) soil nutrient levels and availability, (2) decay of woody plant material, and (3) activities of plant pathogens (Jurgensen and others 1979 In addition to erosion and surface biological effects, ground skidding may adversely affect soil physical properties by compaction. Forristall and Gessel (1955) (1983) studied compaction effects on two ponderosa pine stands in California and concluded that bulk density accounted for ume production per acre showed a reduction of 20 percent due to compaction for both stands. Wert and Thomas (1981) documented Douglas-fir productivity declines on skid-roads in western Oregon. Volume losses of 12 percent for the entire area were reportedly due to compaction along skid trails, and this caused both lower stand density and reduced volume growth. Froehlich and others (1983) Mean bulk density values for disturbed and undisturbed plots are presented for each study site in table 3. Increased bulk density from soil compaction was slight at Shell's Lick in the surface 17-cm core samples (0.82 to 0.94), but increased penetration resistance was more common. This suggests that a layer of increased soil strength, 
